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PURPOSE: To precisely detect a phase error of an A/D 
conversion timing by detecting respective discrimination 
reference data corresponding to the fall and the rise portions of 
multilevel signals and detecting the phase deviation of the 
conversion timing based on the two discrimination references. 
CONSTITUTION: A monostable multivibrator 54 of a phase error 
detector 50 detects a signal portion having a single frequency 
among multilevel signals. An edge detection section 51 A of a 
data detection means 51 detects digital data DRFN and DRFP 
corresponding to the fall/rise portions of the multilevel signals 
and corresponding to a central value among digital data DRF 
through a delaying circuit 55 and latches 56 and 58 and inputs 
them to LPFs 63 and 64, respectivley. A comparator 65 of a 
phase detection means 52 compares the outputs of the LPFs 
63 and 64 in accordance with an operating clock and detects 
the phase deviation of the conversion timing. 
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LAID OPEN unexamined 
JAPANESE PATENT APPLICATION 
Publication No. 08-124312 

[0061] to [0069] 

[0061] (5-2) Structure of the phase error detection circuit 

In Figure 15, reference number 80 denotes the phase error 
detection circuit as a whole, which is mainly composed of a data detection 
stage 81 and a phase detection stage 82. The data detection stage 81 is 
composed of a timing detection section 81A, a data delay section 8 IB and 
latch circuits (D) 81C and 8 ID. The latch circuits (D) 81C and 8 ID are 
operated based on timing detected in the timing detection section 81 A to 
latch RF data Drf delayed in the data delay section 8 IB, whereby RF data 
Drfn corresponding to 0[V] at a negative edge and RF data Drfp 
corresponding to 0[V] at a positive edge are detected. In the phase 
detection stage 82, the phase error of the delay channel clock CCK' is 
detected based on the thus detected RF data Drfn corresponding to 0[V] at 
the negative edge and RF data Drfp corresponding to 0[V] at the positive 
edge. 

[0062] The aforementioned timing detection section 81 A firstly binarizes 
the RF data Drf in a temporary detection circuit 83. In this time, the 
temporary detection circuit 83 has received the delay channel clock CCK' 
and is operated based on the delay channel clock CCK' so as to binarize 
the RF data Drf. Wherein, the delay channel clock CCK' is also supplied 
into each of the latch circuits (D) 81C and 8 ID and latch circuits (D) 85 to 
91, 93 and 94 and a low-pass filter (LPF) 97 as an operation clock, which 
are not shown in the drawing, as well as into the delay circuit 84. Herein, 
each of the latch circuits 85 to 91 is a latch circuit for 1 bit and each of the 
latch circuits 81C, 8 ID, 93 and 94 is a latch circuit for bits of which 
number is equal to that of the RF data Drf. 

[0063] The temporary detection circuit 83 can perform stable temary 
detection even when there is amplitude fluctuation and outputs detected 
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data to two output terminals as temporary detection data Dqeti and Ddet25 
according to a predetermined rule. When the RF data Drf is data 
corresponding to +1[V], for example, the temporary detection circuit 83 
outputs "0" as the temporary detection data Ddeti and outputs "1" as the 
temporary detection data Ddet2. Further, when the RF data Drf is data 
corresponding to 0[V], the temporary detection circuit 83 outputs "1" as 
the temporary detection data Ddeti and outputs an "undefined value" as 
the temporary detection data Ddet2- Moreover, when the RF data Drf is 
data corresponding to -1[V], the temporary detection circuit 83 outputs "0" 
as the temporary detection data Ddeti and outputs "0" as the temporary 
detection data Ddet2- The temporary detection data Ddeti is output to the 
latch circuit 85 and the temporary detection data Ddet2 is output to the 
latch circuit 88. 

[0064] The latch circuit 85 is operated based on the delay channel clock 
CCK' to delay the temporary detection data Ddeti by 1 clock and outputs 
thus obtained temporary detection data Ddetia to the latch circuit 86 as 
well as to a NAND gate 99 through an inverter gate 98 and to a NAND 
gate 101 through an inverter gate 100. In the same manner, the latch 
circuit 86 is operated based on the delay channel clock CCK' to delay the 
temporary detection data Ddetia by 1 clock and outputs thus obtained 
Ddetib to the latch circuit 87 as well as to NAND gates 99 and 101. 
Further, the latch circuit 87 is also operated based on the delay channel 
clock CCK' to delay the temporary detection data Ddetib by 1 clock and 
outputs thus obtained Ddeti c to the NAND gate 99 through an inverter 
gate 102 as well as to the NAND gate 101 through an inverter gate 103. 
With such a structure, suppose that the temporary detection data Ddetib is 
the present data, then, the temporary detection data Ddetia serves as data 
in the future by 1 sample and the temporary detection data Ddeti c serves 
as data in the past by 1 sample. 

[0065] The latch circuit 88 is operated based on the delay channel clock 
CCK' to delay the temporary detection data Ddet2 by 1 clock and outputs 
thus obtained Ddet2a to the latch circuit 89 and the NAND gate 101 as 
well as to the NAND gate 99 through the inverter gate 104. In the same 
manner, the latch circuit 89 is operated based on the delay channel clock 
CCK' to delay the temporary detection data Ddet2a by 1 clock and outputs 
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thus obtained Ddet2b to the latch circuit 90. The latch circuit 90 is also 
operated based on the delay channel clock CCK' to delay the temporary 
detection data Ddet2b by 1 clock and outputs thus obtained Ddet2C to the 
NAND gate 99 as well as to the NAND gate 101 to an inverter gate 105. 
With such a structure, suppose that the temporary detection data Ddet2b is 
the present data, then, the temporary detection data Ddet2a serves as data 
in the future by 1 sample and the temporary detection data Ddet2c serves 
as data in the past by 1 sample. 

[0066] In each of the NAND gates 99 and 101, an evaluation timing pulse 
S40, which is generated in a monostable multivibrator 106, is input. The 
evaluation timing pulse S40 is a signal notifying a period for which phase 
determination is to be performed, and serves to prohibit the phase 
determination from being performed in a period other than the above 
period. The monostable multivibrator 106 generates the evaluation 
timing pulse S40 having a predetermined pulse width, using, as a trigger, 
the edge information S3 1 of the head switching pulse Shsp detected in the 
edge detection circuit 38 (Figure 2). In this time, the monostable 
multivibrator 106 generates the evaluation timing pulse S40 to an entire 
region in which the RF signal Srf exists, as shown in Figure 16. 
[0067] In this way, in the NAND gate 99, the evaluation timing pulse S40, 
data obtained by inverting the temporary detection data Ddetia in the 
inverter gate 98, the temporary detection data Ddetib? data obtained by 
inverting the temporary detection data Ddetic in the inverter gate 102, data 
obtained by inverting the temporary detection data Ddet2a in the inverter 
gate 104 and the temporary detection data Ddet2c are input. In this 
association, the NAND gate 99 outputs "0" when the evaluation timing 
pulse S40 is "1", the temporary detection data Ddetia is "0", the 
temporary detection data Ddetib is "1", the temporary detection data 
Ddetic is "0", the temporary detection data Ddet2a is "0'' and the 
temporary detection data Ddet2c is "1", and outputs "1" otherwise. 
[0068] Further, in the NAND gate 101, the evaluation timing pulse S40, 
data obtained by inverting the temporary detection data Ddetia in the 
inverter gate 100, the temporary detection data Ddetib? data obtained by 
inverting the temporary detection data Ddetic in the inverter gate 103, the 
temporary detection data Ddet2a and data obtained by inverting the 
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temporary detection data Ddet2C in the inverter gate 105 are input. In this 
association, the NAND gate 101 outputs "0" when the evaluation timing 
pulse S40 is "1", the temporary detection data Dqetia is "0", the 
temporary detection data Ddetib is "1", the temporary detection data 
Ddetic is "0", the temporary detection data Ddet2a is "1" and the 
temporary detection data Ddet2c is "0", and outputs "1" otherwise. 
[0069] It is to be noted that "0" output by the NAND gate 99 means that 
the RF data Drfn corresponding to 0[V] at the negative edge is detected 
and that "0" output by the NAND gate 101 means that the RF data Drfp 
corresponding to 0[V] at the positive edge is detected. Details relevant 
thereto will be hereinafter described. 
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Pp1^;'c^ < iia^i >- h ci-yuft-^s 3 0 com^6:^5/J^ 

atcDT-^hn ^x-Y i^^/U^^m 3 3 {Z.Wii'f^ tiy^ t 
[0 0 2 3] T-ru^y^4i^^Jl^^^3 3{t.PR 

(1, 1) -m^f^'fbLfcRFm^SpR^rcoigM^-r 
ifeU ^toS$m#ycRFT--i$^DRF?rt=:'^t'^-^[El3& 
C7) R F X — ^ Drf{- tr ^ tf ^a-^ L.T :<f-— t^-T — 

[00 24] z :LXitLmmmfkitim^ 3 7 la-mm^^-Y 

s^^/U^uy^CCK' . RFr'^-^DRF-RtJ^^^yi^tti 

cr):i:^;/v^^S3 l:d5A;^j^nTV>^o fi:ti^^«^Ha[Hl 
SS3 7(irn'(bc7;^i*«^S(-31^^-r^^/u^a:y^cc 

K' tmm^^T'Tti^v'yfi^^/i-m^^^^i^h (022 

ffi^M1^tUlH]^3 7fi. Jl^^-V^vP^o^^^CCK* 
cOtel^a^SjtAyT^V^tttftel^MBl'ft-^S 3 2 i LT T i j 

TV>tttmffi$iJWt-^S3 2i:LT roj 
[0 0 2 5] r^j/:7':/'?:x;^'?v;$^ 3 6}ir(7>fi:ffimiia 

m^S 3 2 (CiJr.DT@®=i > h a-yMt-^S 3 0 CD^^ft 

teWJMs-^S 3 2:55 rij (Dt^mm^>'hti— 
/Ht-^s 3 0(7?^{il^;^^'>' hr:y:/b. {4ffi^Ji»m-^ 

S3 2f)^ roj coi:^5g^=i>' hn— /Wf-^S 3 Oc^^ 

fff^;^!j^>'h:/i>>-f^o z(Dx^\ziiLmmmn^s3 

2 {Z};L^CXmM^>h yL-ft*^S 3 0 tO^fC^^ft^ 

^mt^^xmtmm'^-Y^-/^^ ccK' (Dim 

[0 0 2 6] i:C^-C®®^'ir^vl-^a^;^i>CCK' (D 

x-Yy^>^^^^/uxsHsp (om=^y iy\z^'^^^xW\\^ 

3 6 t LT^:y v^tBlElSSS BT-l^tH 
3 l;a2A;^;^tl.T*5f9. T:yy:^!>>;^7 3 6 fir 

cozc>;/i;?{f#s 3 1 \^&-5^^xmv^\^xmm^^^ h^— 

/Mt-^S 3 0 ^r^-fb^-t^T'So ?¥orSi£^-f -tvu^ 
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[0 0 2 7] H^til. :^yi^m\B]^S8l±:^^>^^/l' 

Hsp ' ir:asA;^^nTv^^o rcoi 

-r:yf^>^^-/u;^SHSp . Shsp * ^^^'tti'en^m^t^ 

telB^IH^miHl^ 3 7 r-il^^-^^v^^ n :y C C K ' 
m-^S3 2) t^l/^itCTa^^-ir^vU'^n^y^CCK' £7) 

[00 2 9] (3) mimmm 

( 3 - 1 ) &mms:^ihmn<DW}i'f}WM 

rij . rij , roj . roj . rij , nj , 
roj . roj (DX^l^M^^-Y^-^i^i^^yi^cc 

m^^2.35 [MHz] Xfj:^m—mi^m<Dv-—^m. SXT^ 

nrv^^^^J-^S^LTltfcRFfS-^SRF^PR (1, 
1) xm\7r^h. 03t^^J:5{-s -1 [V] . 0 

[V] . +1 [V] . 0 [V] ^m^m^^m-^- 

[00 30] iiL^mmmmmm^. ^t^<dx o f^^- 

t"^ 3 0(ORFt-'— i^^DRFA > Drfb . Drfc 

T. [g4^c:7F:-ri:5^-^ Drfc >Drfa ti^i^tL-tMi^^ 
iSv^^y^^v'yhVi'^x.. lasic^^tptc, Drfc < 

Drpa ;5^^5Zi-tt{^7Kv^-r'<y:x:y>?i:it£(j^-r'5o 
[00 3 1] -;^T\ fi:ffl^^^^ttSlH]SgtiRFT'"^D 
RpCO't'pi^^O [V] mj!^;-r^T-'— ;$^S:^^t±ii-^o 

:/ni:ye/(7>0 [V] \Z.^^^^'RYy'—^T>^ t^Kv^ 50 
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y^^:/jc:yi/(DO [v] (c^^/C-T^rfx— ^J^Drfp ^ 

/c^^;^f7^'Y:/:3::yv^£7?o Cv] icj^jcS-T'SRFt'-^d 
RFN i:^v^-r-r:/:3^:yv^coo [V] {;i*f;^;;-t-5RFT'" 

^Drfp ir^itfeL. ^(7?S$*. RFt^-^Drfn 
AyTV>^i:^J^U RFt^-^J^Drfp co;^:dS:k;#ttnti 
J^-r^o rcOj:5(-bTRFT'-^DRFN . Drfp to^k 

{c. RFt-'— ^Drfn :a5RFT'-^DRFP ctf9t;t#< 
?Jf:^. &ffl:d^imTV>;n.rf. [3 7t;i:^'r i 5 RFt" 
-^Drfp ^^RFt-*— ^Drfn ^'Oh^i<f^^h\^o 
m^t'^'h^t^hX'h^. 

[00 3 2] (3-2) ^imm^'dm%(rmi^ 

m 8 (c:*5V>T. 5 0 LTfeti^^^aiElSS^^ 
L. ^^<55^(tTr^-^1^a©5 1 i>Kffi1^tti^5 2^^ 

^5 1 AT-RFt^'— ^DRF(75cfi55^^^^:^y^>r:/a::yv?S 

t^rft-'— ^Drf^^^:^)^??o Cv] xz^n^m-^y'—^^ 
<tl±iL. ^^x^><Dl^ai)iSI^^S{c^^;^7^^y^'^:y>^£O0 
CV] t;i>^/^;-r^RFx— ^Drfn i:^Kv^>ry^:i^:yv^ 
coo cv] Jc*fi^;:i-aRFT'— ^Drfp ^^^i±i-r^o ^ 

t@^^mS5 2flMabl^^xfcRFx-^DRFN ^RFt-" 

^Drfp ^M:^bra^^ir^vu^n:yi>ccK' cote 

ffi^M^^tta-f-^c rtorn^. tefflm^i^miHisgsoEc 

^ 5 4 2 Tft-^tT^IES^aS^J-^l^ai bfc i: #^"-^1^^ 
©5 l(i±il!<7:»ct 5^-RFx--^Drfn . Drfp ^Wi^ 

[0 0 3 3] r::T-Jiaito^:yv^m^5 1 Af^i^-f® 

®IE]S&5 5T-xV v>^/WbL/cRFT^— i5^DRFCO>B:^^ 
Sffif^o rco»^. 8^111^5 5 (iiS3S^"^^VU>>n 

R Fv-—i^ Drf(->^ LTiR^^miHlSg 5 3 (D^tl^-f ^ 

^t^y^m^ (D) secDHntj^-f ^'y^t^-^^ 
<t 5t-RFT-'-"^DRFtoe:ti^9f^B*P^aMi"^o t-^^c^ 

^p-^aSfilHlSS 5 5 \t.U^iti\B]^ 5 3 C6 ^ CI ^>^f^ 

»^ (i-/cet5t>ffi^^tmHiifS5 3T^^c^iSi^B*r^i) ^ffl 

x-^Drfa §:^:V^[h]K5 6j5:U^=i>'/-^U— ^ 5 7(?0 

[0 0 3 4] ^:y=3^lElSS5 6ti@j^f^ir^vi-^ny^C 
CK' {cS^V^ribftL. l:?'n:y>^^rt?:>RFT--^ 
Drfa (rm^^Mh"^. ^COM;i^#fcRFT--^DRFB 

^^^;^^[H]SS (D) 5 sRrj:^-(y^5 9{cititi-r^o 
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f$rr^t. RFx-^Drfb ^rmffiir-rnf^, RFt-'- 
^DRFAtiii^>':7">'^**f^x-^. RFt^-^Drfc 

5 6. 5 8\±RFy'—i^Dj,p<D\fyh^^<D^^y^\Bi^ 

[0 0 3 5] =iV>'^l/— ^ 5 7flA;^^tt7tRFx— ^ 10 
Drfa irRFT^'— ^Drfc irtT^^Mi^fil^lte^-r^o ^(7? 
^g*. riVy^l/— i$^5 7fl. RFx^-^^Drfc ^^RFr" 

U RF^-^Drfa :i5RFr'--^DRFc ^^i^i^^n 
5 7(D^ti\±:^^y^^W^^^-s 3 3 i LT;^-r :y 

3) ^x>r:y^5 9. 6 o{^[±i;^^-r §0 

[0 0 3 6] -^^ mk^m^ 5 3 t^a^-v^vu^ n 

DRF&2tt{tt-^c <S1^tiilH]5g5 3HMtS^S!l^^*>^» 

RFx-^^^Drf^^O CV] tc^f/JT.-r^r'-^T-fctvrf^K 
^^aiT--^DDET irl-T rij ^ai;^U RFT^-i^D 
RF:d^±l [V] \cntL<r^y-—^X^m^W^\!^y'—^ 
Ddet ^b"C roj ^l^fi-r^a H^l-. ±iEco±9{- 30 

DET rij c7>i:#^-HRFr-— ^Drfb f^O [V] 

i:#{-(lRFT-'--^DRFB *1±1 tV] {c*f/^;bfc7^— 

[0 0 3 7] ::co^1^air'-^DDET tlT^- K^— h 6 
1 i-A;^^tLTi/>6o ^ySiT^ Ky- h 6 1 

yhfFffii5''<^>-^>'^yi-^S3 4:d5A;':?^nTV>'5o ^to 

r Ky- h 6 1 i-imkmy"—^ Ddet ^ 40 

>-^/-?yUy^.S 3 4;a^ Tij (Oir ^S^^'Y^vUiJ' o^y 
^ (LPF) 6 3. 6 4tOi!)ft^D:y^S3 5iLTX 

^:y=^6 ofctii;^j^tiSo 

[00 38] H^{-. Wffi^-i^ 5: ^-^/x-^/u;^ S 3 4 (i. 
5 4(l:3i:yv1^ai[ElSS3 8 (132) T*1^f±l^n/c--:i' K 50 
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•^TfM^^ ^ >^^y</i^:^ S 3 4 ^^^t-r^o 
[0 0 3 9] H 9 {CTF-f J: 5 2 

T ft-f-:a mm ^ V ^ ^ a^^^-tiis^ h ^ :y cd a p ^5^- 

fc ■v-v^^'^c^^^-CM^^ ^ >^^y</i^::^ S 3 4 ^ 

:y Ki7:>^:a5^v Vc*>R Fft-^SRFt7:>®'H25VjN^ vxDT' 
{-r^j:t>h'^f:L^:dm^^C0X) PLL1hIS§3 4 (12 2) 

l-imtz: < ^J:-^X h Wlh < P L L HISS 3 4 
^ir^^XK^m^^-r^ C ir :dm^htx.^t^hX^ 

A . Mb ^m^^\m<7:>Mm:^^hmy'r^Xv\^fJ:^tiX 

[0 0 4 0] C(Oj:5t^bT^y-7yu^5 4T*2Tft-^ 
t^lS^^^^:55^^Hi$n. ;5-offi1^ttJlH]3§5 3r'0 [V] 

RFT-'-^DRFi^^^^tti dirt's m'f^^y 

^ S 3 5/5^aj;^j^ix^. 

[0 04 1] ^'?>';:7>r/i-^ 6 3(i;^^:y^6 o^:fr 
i^xm^^^in^mif^' s 3 5(c^-^v>Ti!ii^U 

;^>f ^y^5 9^:frLrtt?^$n^RF7^*— ^Drfb 
^^iZiti^c [^^{C. cr— y-?^:7^/l.:$? 6 4fi>^>f :y^6 0 

^l!f l^xm^^^n^W}i¥^^y^ s 3 5 (;iS-:5v>Ti!jf^ 
;=^^:i^^5 9^^LT#tl&^naRFT-'--^DRKB 

[0 0 4 2] rCTTRFT-— ^Drfb ^W^6/c*!>(7> 

x^:y^5 9t:i. y^-^y^m^mim^ssst^ rij 

cot^n— /■?;:<:7>r>'W^6 3#J(C^«9jft^p'9x ^-r:>^5^ 
^mraWft-^S 3 3^5 roj (Dt^t2—y<::^y4/\-^ 6 
4ffidfc^'9^t>6o t^orn— yNX^^^Yyu^J^e 3(1^^;^ 
•r^7^:i::xv^cDi#fcRFx-:^DRFB t^m^^in^^ 

t^t;^RFx--^DRFB ^^*^'&^n^wi:(cf^6o 4fc 

WiYf^^y^ s 3 5^#t?.&^^/cii6(7>>^>r:y^6 oti. 

:^^y^mW^m^^S3 3ib^ Tij coi: ^ /^;^:7 

-Y/u^ 6 3m\:im^^t>^. y^w^m^^s 3 
3;ds roj <Dt^^—^<:^y4 e Am\\^m^^t> 

n^y^ S 3 5:a^ttl&^n^ri:{-7^^^o 
[0 0 4 3] ir:i5T^iflft^ni-/>5^S3 StlT^ 
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Ddet rij {cfj:ht^\-fti{im:t3:^ti^J:^\ L.t^hU 

5{-RFt'— i5^DRFB *iO [V] 

:yv^coo [V] {^i^m^t.-t^rf^-^^'Drfn ^Si'9 3Zitf 

(DO [V] JC^/Si-^RFx-^DRFP t 

yu^6 4(i5i'9iA^fd1SfecDRF7^— ^Drfp 

[0 0 4 4] ro9j:5l-LTx-*<5^«iai^5 l(;i^^:^-7^ 
-f:/j::yi^too [v] {;i>Pl-;S-t*'5RF7^— ^Drfn 
v>r^:/^:yi^coo [v] ^c*^/^^^-r^RFT■'— ^^^Drfp 
^i^ajU ^c7>Ml±l^*i:bTRFr--^DRFN ^7)^^^ 
m± (i-?i:^^ai;^W-^S 3 6) tRF^^-^DRFP ^7) 

[0 0 4 5] ^rT^S:+9^^ail55 2(l=3>'y^U— ^ 6 5 20 

y-?;x.■7>f/^^6 3. 6 4;^^ib'^n^;n.tU;'J^tb>5l±l;^W 
3 6 . S 3 7 (5^miEfa^W:$5 bT31|£^^^VU^ a 

RFP <t (9 6 3(Dai;^jft 

-i-s 3 ^(D:)jt^^u-'/<:^y^ /u^ 6 4t7)tH;^tt-^s 3 7 

c7>feffl^55gnTV>^:©^i^f±. 0 7 (c^-r i; 5 RF 30 
^Drfp co;^;d5RF7^— i^^DRFN <t fc:*:^ 

^^'>;>^-ry^^ 6 3cotl4;b{t-^s 3 6<t^ t:^#<^c^o 

=eeor=^>'^^U— ^6 5T-ai;'7f3-^S 3 6. S 3 7 ^it 

Tv^-Si^ficti^iSim-^s 3 2 1 LT rij 

>ffi:tS255ilt^T V ^ ^ ^ #te^SSI^»m-^ S 3 2 i LT T o J 

[0 0 4 61 (3-3) WlVfRX^I^^ 40 
mass 1 Atc:j;orRFx-i5^DRF:i^^^^;?/'r-r:/3i:y 

^\mB 1 Afig^-r-S SocORFt^-'-^Drfa . D 
RFB ^ Drfc t^p-t.RFT'— ^J^Drfa . Drfc (OWEm. 

mc^^ y^-^vm%^^ 3 3 1 ut;^^ 5 9 . 
6 o(cm;^-r^i:*f-. rft"— ^Drfb ^^-r:y^5 
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ffl^{s-^S 3 3^;IioT^(?^&^t)^^^ri:l;^J:l9. R 
Fx— ^^^Drfb v^cot^t^n— /•^x:7 

[004 7] 5 3 (iR Ft"— Drf^ 

2f('fl:LT^SSRFx-^DRFC^q^;a>^0 [V] 

DET = ""IJ ^i±J;'Ji"^o *fc^y-7yU=?-5 4ii2Tft 

^A^l^^^<fV:^^ZA= rij $rai;'Ji~^o ^LTT 
V py- h 6 1 Hctie>cDlf«^S(;iili<>^>> n^y^ s 3 
5totU;^§r^j^9i"^o rco®^. x>r:y^6 o:a5;:^-r^^ 
^^J^^j^fg-^S 3 3t^J:or^t9j^^ibtt^r 
"9. a;^^^fcttj{^>>n:y>^S3 5i^^^:^-r-r:/::'^:yv? 
(7>^#(ca— /^':;^y^^/^'^6 3(^#?^$tv. ^v^t^^^^ 
:n:yv^coi:#tcn— 6 4E;i#t?^^n^o r 

#tcibi>^LTRFx— ^Drfb ^S^t^iA^. xx--/<^y 
-ijv-^ 6 4fl7Kv>7"-Y >^^:ye/C7)i#(^S&f^bTRFT' 

[0 0 4 8] ir^^-Cidft^n^y^j's 3 5:d5tti;'7^n^ 
rft-— ^Drfb f^o [V] \z.^]:€<t^=f— _ 

^4'f:^y'y<no [V] Ec:*f/Jr.LfcRFx"^DRFN & 

-f^yyoryo [V] {^>^Ji;LfcRF7^— ^Drfp SrSt^ 

^c7)rf7^-^drpn ^^^tu. ^<D'mwmz?^'^m& 

^ai;^m-^S3 6i:LXaj;^-t-6o ^ycn-/^x:7>Yyu 
^6 4^1^t9iA^/c1am^DRFx-:^DRFP ^^^L. 

^t7?M*f§fc¥^mE^ai;^fs-^s 3 7^ bTtH;^^- 

-So 

[004 9] >f4ffiMtil©5 2(Or3:/^-?u— ^ 6 SJi^CO 
[±j;^'f3-^S 3 6. S 3 7 COMHftt^ittS^-t^^c ^c^^ 

TteffimifflJ^t-^s 3 2= rij ^ai;;'jL. tB;^'ft-^S3 
7co;tr:a5:^^tmtfaM^ir^-/i-^a:y^ccK' £7> 
rfi:fflati.j i:UTfeffi$fl^»ff-^s3 2= roj ^^f} 

[0 0 5 0] w<?^J:5{-fi:ffii^^MtH[Hl5S5 o-e(i. R 

0 [V] {;i^/t^bfcRFx—;5^DRF 

0 [V] \Z.n^^\^fz.YLY=f—9'D^T:n hif-V^^-f::^y 
v^cDO [V] tC*f/^r^Lf::RFx— ^J'Drfp <^<^ait*^« 

v^cOO [V] (C^/J:L7hRF7^— ^Drfn t^J^i^^-r-Y:/ 
:i::yi/CO0 [V] (C^Eif/SbfcRFT-— ^DRFpSrltl^L 
TigS^i-^vu^J' n :y >7 C C K ' cofe^il^^^^^ tU-T 
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[0 0 5 11 rc^»^. 0 [V] \cMf^>ir^v'—^<Dm 
jE{itT-teti<^tti-r^/c*^>. ±1 [V] izMft^-r^y--^ 

3s e 4X-m^(DRFy-'-^r>^ . Drfp S:¥^U 

[0 0 5 2] :i<Dmmm^m^. i^tu^to* 

5o ^yhPLL[El^3 4 (02) ^MttllBlKS 5cO^ 
[0 0 5 3] SX±<Dmmc^tl\'£^ RFt*— ^DRF^^ff^ 

Drfn t^i^T^-if^^f^-yiycoo [V] {c>^;^:;-t-^RF^' 

-^Drfp ^4taiU 1^[±i^tifcRFx--^DRFN i:R 
Ft-'- Drfp ^it^LTteffi^^^>lttb-r^ <t 5 iC L 

5?'c?fi:*s^Mi$[±i[H]ss5 o^fflv>nf^. DAT^mmm 

ir^^T'*. h>5^r>>.^ 

[0054] (4) m2mmm 
(4 - 1 ) immm^mmn(Dmf^ 

^^tii^ 5 1 (D-uRzmm^tii^ 7 1 ^xm i mm 
mtmm^mf$.^tix\^^^. z<Dm&m<7:>m^. 

ycj^^yv^cDO [V] \z.nj:^yr^mm(OR¥y'—^'Dnm 
^^-^^"^y^m"^ (D) 7 2t^i^4'f:^y'J(D 

0 [V] \z.^m^^m\(DRY7'—^D^^^ir^ 

"7^^^^ (D) 7 3tm\i^hrux^>^^ 
[0 0 5 5] ^(D=7y=rm^7 2^ 7 ^t-^hi^ti-^ri^ 

RFr'-iJ^DRFN ^ Drfp \±^th^mm^^^7 1 C7? 



?I#»:[E]8S7 4^;IA;^^^^. r rT'^^^Jofc^, 
/^x:7^y^^ (LPF) 7 5\z.Xti^ti^a ^''^<:^y 
4)V^7^ (ISdft ^ n :y S 3 5 ^StcKjf^ LT^^^' 
"^Drfn -Drfp ^llW-St «9 i^^. ^ LTSi <9 liA/fc 
1SSSct75S5>X-^DRFN -Drfp ^t^^^-T-Sc 

^ccK' c^iB:65iiAy-eu^nt'fRF7^"^DRFN 

;a5::'c#<?Sf?. ffitS^a^attTV^ttf^RFT^— ^Drfp CO 
< fa^o rnt-i: '9{4:^@^5iiAy"ev^^^^^ Drfn 

10 >Y>^(Dwm^i^^^-^fz.^. msrf—^'D^ -d 

RFP (liEt^Ti^. *fcfi:ffi:dSiStuTV^ti.tfDRFN <D 
rfp (OW^.t^l^'OtL-ofz.^^ M^'-^Drfn -Drfp 

[0 0 5 6] :L:LX^<DWX^bf>i''y^)\^—^\X2 

t7)«^T-^^^nTU^^fci?). ^5^-^Drfn -D 

RFP (o:iEAfi??-^t^':^ hTfe^MSB (-r^i^^bS-bfii: 

^ 7 5titt:ffl¥lJ^J$*i: LT^5^'-^Drfn -Drfp 
c^MSB^ai;^;-r^o r(7>«^. ^J©^;^t UTai;^;^ 

iSttTV^^i^ rij \z^fi::^, rcD/ci^)n— 

7 5;5^?3ai;^^ti'5MSB(l>f h7 6(c:A 

teffifflWt-^s 3 2 1 \.XTy'f^^:ytt^:y 
(0 2) (^tii;0^ti.^o 
[0 0 5 7] (4-2) 

tA±to«^tcj:ntf. ^^:^v^^y:x^>e/£7)0 [v] \m 

/t-i-^RFT"— ^Drfn ir^^v^'T'-f >^:3i-/v^cO0 [V] 
tc^/Si-^RFT^'-^DRFP ircDM^Stt?. 
30 -^Drfn -Drfp (T^IEAlC J:oX>E:t9*iJ^i- 6 <t 5 
Lfcr itdj:'?. rn^/y^u— h^(^:^v^a— 

[00 5 8] (5) ^3^i^!l 

(5-1) mmwmmi^<Dm\'m^ 
-(o%3nwmiZ.^\^^x^ mmmwimm^. 2Tm 

40 i-^o -r?it?-^^i*]te^?'mi. ia3tc7j^bfc<t 5 5-. 

r£0^3*»mi. lai 2t;^^-f 

i: tiPfiib?ieV>R Fft-^ SpR^>Et^^^ LTtelB^a^1^[±i 

[00 5 9] tetg^Ml^ailll^fl. ^-f m-il^S^irti 
PR(b7iV>R Fm-^SpR§:r-;^-a >/t'V v^^/i^^ LVhR 
Ft-— :$^Drf>5^^. ^>;^7"'f :/:i^^-yi^coo [V] Ic^/S 

-T^rft'-^Drfn AK>?T^>r7^^:yv>(oo [v] 

50 tc*f/^;-r^RFT-'->?DRFpi:^1$l±li"^o -^rLT^ffi 



(1 1) 
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[V] {^iMft^-r^RFv-'—^DnrN h^-V^^-f:^V^y 
<D0 [V] fc^J[Si-^RFT-'"^DRFpi:COS^©'9. 
^rc^a^J-x-^DRFN -Drfp cDIEAi-J:oTa3£^ir 

[0 0 6 0] rcoi^, ^ COY.' 

:/3i:yv?coo [v] (c^^/^c-T^R Ft-'-^^Drfn 

y-^^^m^^v^^cDO [V] tc^f/^t-r^RFT"— ^5^Drfp ^ 
[V] m^S-r^RFr-^^DRFP ;d^^^;^'r-r 

-So 

[00 6 1] (5-2) &^mmmiii^^<Dmf^ 
mi 5 i.i*3v^-r , 8 0 li^^t L-c-feffi^s^taiHisg^r 

^J'l^tHtBS 1 A, 7=-'-^31^lH58 1 BRV'vy'^]Bi^ 
(D) SIC. 8 lDi-ioT«^^tl-T*5fJ. ^-Y 5 

^UlSgS 1 C. 8 1 D?rS[|{^$-1ir, 7^—^51^358 1 B 
TilMLfcRFT-'— ^5?DRF^7 5'f^-r'5r 
;tf7"^y^^>yv?coo [V] tc*fjC£;;-r-5RF7-'— ^J'Drfn 
t^Kv^x-ry^i^yi^tDO [V] (c:>ff/^;-r'5RF7-'— ^'D 
RFp ^IttH-rSo 'fc111^ajS8 2^iMai^4^fc^:«'■r'1' 
:/3l5'v?coo CV] i^jCj-jCS-rSREx— ^Drfn t^i^ 
f^-zf^V^ycDO CV] (;:;*t;S:i-'5RFT-— ^Drfp Sr 

Si^asM^i'^vu^' o :y >^ c c K ' <^ffi^M&#ai-r 

[0 0 6 2] rr-eJrKl!CO;?'l'5>'>:^MtlllfB8 lAfl* 
Tffit^fctlEli^ 83-eRFr'-^DRF^2 {it-fti-r -5, r (D 

K' ^s^tJ&^tbTJJ"?. <g«lta[HlSS8 3i±::(7>jl5g'f-ir 

K* HiI^[ElSS8 4{Cttt*&^n-5i*{C, igcfi^L. 
foiJ^^^'^lHlSS (D) 8 1C. 8 ID. 8 5~9 1, 9 
3, 9 4SUfn— (LPF) 21\Z.\M\f- 

8 5~9 Kil tfy h^i-co^^^'^lHlSST&t), ^^'^IhI 
SS8 1C, 8 1 D. 9 3, 9 4{iRFT-'— iJ^DRptOtf^y 

[0 0 6 3] <g^ailHlSS8 3(l^it>l^/iSfe.5#^T"b 

^;£L7t3fia<^ttiJ)5-e#6j;5{c:7i^tir*3'?. i^ttiu 

fc7■'-^^2-^roai;^)iST-^;l{SMfc^7■'-^5'DDETl. D 
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8 3{±{g^^aix-^DDETii:bT Toj ^mtrt^t^ 
IC. te1^|±Jx-^DDET2i:LT rij ^tatl-r^c ^fc 
RFt"— :?DrfJ5S0 [V] (^Tpf^S-r-Sr'— :?-e$j^XtJ, 
ffil^miHlSSS 3li{S^^ttlr-'-^?DDETit LT Tij 

mtj-r^, ^Pjicrft^-^Drf^s-i CV] {cj^ts-r 
s t'-^J' -efctvrf . <K1^t±ilHi!S 8 3 nummT'- ^ D 
10 DETitLT roj ^tti;/3-rsi:*}-, <S1^fcblr-'-^D 
DET2i:L-C roj Srtti;^5„ rwiR^taT^-^'DDETi 

[0064] yyf-m^a 5 liSJif^-^^vP^' u)y^c 
CK' idS-^V^TSbf^U rroiSl^iilT'— ^Ddeti^I 

DETiA ^7^9^111888 6 {cm;^-r^i:*{-, -r 

hgs^ri^M^T-^-VKy— S9 9i^ti};^U ^hl^ 
-Y M 0 0 ^^LT-:h>' h'-^— M 0 1 

20 ai;^-r-5o 7 5'^lslSS8 6'bl^^{ciSj^f^-^;^/l-i:'ny 
^CCK' {-S-^V^TSbf^U iS1^tH7-'-i5'DDETiA ?r 
1 ^ a :9tSS ^ -li:, -eo^mWfc^l^Wr-*- ^ D 
DETiB ^^^-V^lElSSS 7{ca;'3-r'5i:*(-s Ky— 
h 9 9, 1 0 l{;itH;^-rSo yy^m^S 7 tjlH^tcil 

imOi'T—^'DoKTic ^r-l" ^-7— M 0 2 ?:^L 
T-^-vKy-hg 9{cytl;^j-t-Si:*i-, ^w^-^'-/— 
M 0 3 ^^i.x-r>' Ky— M o 1 tcai:^-rs, ::t^ 

mi^ttjT^— ^ Ddetic i± 1 f->':7'yuil*coT-'— ^ tc/j: 

[006 5] 7 ^^^ESS 8 8 (i51®^i'^vUi5' a^y^C 
CK' {C*-^U>T«lf^U teLltl±i7-WDDET2^1i5'n 

^rK>^*i#fcffi«lfcbj7'-^'DDET2A ^ 

yy'^m^S 9, Ky- M 0 1 f^tU;^;t-5 i:* 
{C, ^ V-/^— iJ'y— M O 4 ^^LT-t->- K-/— S 9 9 
{cm;^-^^, ^^-V^El^S 9tlsl«lic®jig^-^;^;/U^'n 
40 ^^/^CCK" i-S-iSV^-CSilf^L, <K^tmx-^DDET2A 

DET2B ^^y^mns o\mti-r^. ^^^^sssgot. 

lRl«|}Cjl5f n ^' C C K ' {c:S<5v ^xm¥- 

jK1^!±l7'-^'DDET2B 5:1 i?n^>i5'5Jii^^-1t, ^: 
cD^:^#/c{R^^aix-^'DDET2c K^- h 9 9 (C 

^\^'T—$'T)owi2B ■km&t'rtx^ii. mk\h7-'—^T> 

DET2A l±i-t^>'7°yi^3K(Dr'— <g<^air-'-^D 

50 DET2C ^(-''.C'So 



(1 2) 
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[00 661 -r^^ K^— h 9 9 . 101 
J 10 6 \^fz.WA^ 4 % :y^^<)l^^ S 4 0 

(C. ^y^yu-^l 0 6fl:3i:yv^|±J[pl3S3 8 (12 2) 

3 1 ^ h y ;^^r LTmS^-^/^^fHtT^fPffi^-r ^ 
^^>'u;^S4 oSr^^-r^o ^(om^^ ^y-v-yu^ioe 
tl. lai 6ic^i-j:5(c, RFm-^SRF:a^#^Ei-^|z:w 

i^icML^xwm^^ ^ >'^/^/u;^s 4 0 ^^^-r^o 

[0 0 6 7] rcD<i;5t-'^>'K'/— h9 9{::{lWffii5^^ 
^>'>//^yi'y?.S 4 0. ^K^mx— ^?Ddetia ^r-TV-^^— 

0 2T-SeLfcT-'-:^. mkm7-'—i^DoKT2A ^^>'^< 
-^'i^-hl0 4T-SteL7tT'-^. ^^^tHx-:?D 
DET2C -^^^^th^nAtJ^tlX^^^o ^(Dfcisb'ri^ l^'V— 

h9 9(±. ^>'^^<Ji-:^S4 0t^ rij , 

Mt-'-^Ddetia roj . ffil^tBT-'-^ Ddetib 
rij . fil^tliT-'-^DDETic roj . ^l^tU^-^ 

roj &tB;^U -t^-l^c^*^}^ rij ^m:h'r 

[00 68] ^fc-;^->' h 1 0 1 \znWi^^-( ^ >- 

OOT-SKL/CT-'-^. ^R^^ar'-^ Ddetib . 

mktii^'f -i^UoETic ^-r>^<-:^y- h 1 0 3T-se 
Lfcx-^. ffi^aiT-'-^DDET2A . tei^aiT-'-^D 

DET2C ^^>^y<—^^— h 1 0 S-eS^L/cX — 

^^;txA;^^n-Cv^^o ^(Dfz.i^'r:^ K^— M 0 l 
tl. f¥ffii5^-f ^>'^^-^/U7^S4 0:55 rij , W^my"— 
^Ddetia roj . ^K^tttiT-'-^ Ddetib f* 1 J . 

ffi^^aX-^^^^DDETlC . {g1^mT-'-^DDET2A 

rij , ffi1^aix--i^DDET2c roj 

roj ^a^^L. ^ni^^co*^(c rij ^tij;^-r^, 

[00 6 9] mw^. -ri^ K^— h 9 9 t^\^t)^^ 
roj (i-t^;^-r^:/:3i:yi/c7:)0 [v] (c^^/S-r^RFr" 
-^Drpn ^1^tbb/cr t§ric*L. ^^-Ky-hlO 

1 ;55y:l;^-r'5 roj VX^i:^^'f:r.yi^(7yo [V] {c^ 

[00 70] la 1 2 t^:Jol/>T^.^. t 2 T^j^ct 5 t-. 
;^/'7'^:/zE:-/i/cO0 [V] (C^t/^T^-T^ R Ft"'— ^ Drfn 

^mm^\^. +1 [v] tc^/^-r^RFr'-^DRF^- 
1 [V] \zMti:^-r^'R¥y'—^T>^i)^^S^t\^fS:^, 
i-/^ip^<R<^aiT-'-^i: LTfi. iai7 (A) t^^-Ti: 

ffi^^tUx-^DDETi^^ rij , >K;t^fctlx-^D 
DET2:i^ r^^ftj {SI^HiT-'-^D 
DETi^^ '"OJ . ^«^I±It-'-^Ddet2:S^ ("U 
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tiS^^aix-'^DDETi:^^ roj . ffi«iajT-"^DDET2:^^ 

1 7 (B) \Z.7TrtXo\^. te^^aiT-'-^DoETiA 

roj . fi^^itiT^-^DDETiB rij , ^K^tMx-^ 

DdETIC fOj . ffil^tUT"— i?^DDET2A ^ 0 J . 

i^aix-*^DDET2B ^^mm . w^^f—^T) 

DET2C J-^C^r i$:jic*LTV^5o '^^^i:>^^ 

^ (ffiU fFffi;^^^ 5::/^^^yu;^S4 oti rij 

10 te^^^±^7"-;^DDET2B f^^tt cT^/ci^j^v^^-r^) o 
[ 0 0 7 1 ] 1 2 {^*5v >r*.fe 1 8 (xi^iffif.^. t 
is) T*^i"<fc5{-. >Kv^>r:/^^>v^(?:>o [V] 

"T^RFx-^Drfp C7>m{-fi. -1 [V] {C^/t^-r 

6RFT-'— ^Drf^+ 1 [v] (c^t/^;;-r^RF7^*— ^D 

018 (A) ^C7j^j:p{^. W^^y'-^i^^^^t- 
rij . {g^^air-'-^DDET2255 rTF^fiSj (c/^^^^^cD 

mm^. {s^^ttST-'-^DDETi555 roj . fi^aiT^-^D 

DET2:6^ fOj tc:7i^ift^t>(g1^tJblT-"^DDETi:^^ 
20 roj . mkmy'-^T)T>wm-i>*^ ""U 

:i£7))K^fi. 018 (B) t^7rrrj:5 
(c. ^^^ttiT^-i^^DDETiA roj . {g<^|±lx-^D 

DETIB flJ s fi^l^tHT^'-^DDETlC 1" Q J . -(K^^ 

ttix"^DDET2A , iSl^ttir'-^DDErsB 

. ^^^aiT-'-^DDET2c foj 

1^5 roj ^i^ti-r^^i^x-^^ (mu. mffi^-Y^^^ 

^^^/u;^ S 4 0 r 1 J i: >(S1^t±l7^— ^ Ddet2b 

30 [0 0 7 2] roDJ:5^-UT-:^:/Ky-h9 9Si^^;^y' 
^'f:^yi^<DO [V] (;i>^^£;t~^RFx-^DRFN 

tii^nfct#. i^aiismtLT roj ^w^t^-r^. 4fc 

-t-v K<^— M 0 1 \^^i^^y':^yi^<DO [V] 

[00 7 3] :L(D'ri^ Ky- h 9 9(?:>a;^tiSbf^^-r ^: 
:y^m^s 4 1 i LT9^;^^lHl5g8 1 co>r^^— 
T-(-tti;^^tt^ir*l-. rvK^-hl 0 7lcHd;^$tb 

Ky- h 1 0 1 (Dtiitjimi'f^-f ^ 

40 -^3 4 2i: LT^^-y^[HlSS8 1 Dco>Y^^-://i-ffl^tcW 
TvKy-h 1 0 7icty;^^tt6o r 
:yV^^-V107\^. mi"^^-^ ^^Cfm^SAl^ S4 
2(7>r>' K^t^o ^LTr>^ Ky— M 0 7t?:>ta;^ti 
^:y^[El3§9 iT-315S^ir^vi-^n:y>5'CCK* coi:^ 
n:y>5^5^5£^i3:^tt/c1^. ibf^^-f ^ v^/ff^S 4 3 
i LT^fi:^B^^ttlS8 2cDn— y^>;-7-f>'U^ 9 7(7:)-^^^— 

50 ^ 9 7§:i(ift^'d:^r i:;d5T-^>5o H^{-. ifjf^^-^ ^ 



(1 3) 
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2:b^ roj roj 

[0 0 7 4] rcOi:5{-LT^-r ^i^^i/l^ajSCS 1 Cfi 

TS!if^^^^>'^m-^S4 1 (= roj ) . Wii'f^^^ 
v>/ff-^S4 2 (= roj ) . Sfc^^^^^ v^m^s4 
3 (= roj ) §:j±l;^i-^o 

[0 0 7 51 T-'-:^il}6a58 1 B fiS T 3SffilHJS& 8 4 1? 
^(7)^. @ffi[llSS8 4fi<K<^!±l[HlSS8 3T-^i:^ 

^n:v>^r^»5J^ (i-7it>ibffi^^t±iiEis§8 3-e^csaM 
9 4{;im;^-r'5o ^fzvy^]B}^9 4iymmi^mm^'Y 

RFB ^li5'n:y^55«®L. ^(Dm^mz.K¥v'-^Y> 

RFC ^^^-^^0SS8 1 c, 8 iDi;i[±};^-r^. ccDi:9 
7iT--^ag^ffl5 8 1 B^t^tt^ir. Stli^^^ ^ V^fS-^ 
S4 1:55 roj Jc/^-o/c^^. RFt-'— ^Drfc t^^-:^ 
-7^^:/^:yv?(Do [v] \zin^t-t^R¥=f—^T>^ \zi 

RFx— ^Drfc ti^>^-r^'^:y>^<7>o [V] 
>^/^;-r^RFx--^DRFP (-Ti^o 
[00 7 61 ^111^8 1 C(i^^^-://u«^(c»ift 

^ ^^it-^s 4 1 ^^A;'j^tiTv^afc*:). r£7:)l(jf^ 
^-f ^>'^fa-^S4 1^5 roj \z.fi:-ofz.h^\^K¥y'— 

p{c:i&f^^>r 5:>'^m-^S4 lid^ roj t;i7:^o/ci:#f;i 

fi. RFx— ^Drfc \^^-^'r^y'^Vi^<DO [V] 
>^/^:-r6RFx— ^Drfn t-^^•oTv^^fc;*►. 9:v^lHl 

SS8 1 Ci LTfiRFT--:$'DRFN jA/uT^^V^ 

-r^rttciTS^o ^fc^:y^[ElK8 iDfi^^^-T/yi-ffl 

RFt-'^-^Drfc ?:^tPiZ^A/T^:y^'r^o rco*^. 
Jba!<7:><t 5{-Itjf'^^^^>^^{t-^S4 2:ds Toj Ec/j:o 
Ttir^t^fl. RFt-— ^Drfc fi^^:^'<>''^'>v^<7:>0 
[V] {c:^/J;i-^RFy^-^DRFP \^f^^X^^^fz.isb^ 
^:y^lEl3S8 1 Di: LTflRFx— ^^Drfp ^r^^iAAy 

[0 0 7 71 ^y^lHl5g8 1C. 8 lD;5^e?tii;^^n>5 
RFT'-^DRFT^^ . RFt'-^Drfp fi^tt^^tl/fcffilt 

ai^8 2c7>?|#S[Ei^i 0 8t;^A;=^^^. r.:iT*^^5t 
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3:d5A;^^nTV>^fci?). v>/m-^S4 3;55 

rOj (7)tStCi!j{tLTS55^-^DRFN -Drfp ^© 
«9 3Z^tfo ^LTn-y^;^:7-ryU'^9 7(lgJt3aZ<Ayfc^ii 
t7:)^55^-^DRFN -Drfp ^¥^^o rco»^, S 

1 3^c^i-<t9^-^ ^^;^^^:/^:yv^too CV] 
t"^RFx— ^Drfn 355^v^'<^^'>'v^c7:>0 [V] {C 
TEt/S-T'SRFT^-^DRFP J;t9t>:;^#</<e^?. ^55^- 

10 :^Drfn -Drfp \^lE\Z.tl^, 4/c®^^ir^vU^ n:y 

jc. 7Ki^-f r^^^yv^coo [V] \zM^t-^^R¥f-~^ 
t^^-i^'r^-f:i^yi^coo Cv] {^*f/^:-r^RFx 
— ^Drfn J:^ t:^#<^.fr'9. ^5>x--^Drfn -D 

RFP flAt'^^ct'So 

[0 0 7 8] rrT*rt7)^-e&9 7^^v^^/l-T'-i5^fi2 
C0M^T-Sa.$tbTV>^fci^>. ^t"— ^Drftsi -D 
RFP <D1E^ ii??-^ If h Tfc M S B {^f^^^AiW. 

20 7 fi^iffi^J^*^ Lr¥?&L7tM^'-^DRFN -D 

RFP (DMSB^mti-r^o wc^^a-. ¥tj^:^i: Lxm 

;^^n6MSBHfeffi^^xiAyT*Att(-f Toj t;!?:^*?. fizl 
ffi:a53SfbTV^^^^'f rij (;i7jt^, rcofcA^n 
yi-^ 9 7;^^^aj;/:;^i^6MSB^l>r>'^■<— ^y-- MO 
9\^Atf^iv. :i:LXt^m(DlEM^^t>^^fzib\^Bm 

®2) {;iai;^^tv^o 

[007 91 (5-3) WlY^^Xm^ 

ikAKDmm^^^^x. T--^^tii©8 1 f±^-r^^ ^ 

30 ^^^US lAXR¥y'—^'D^<D^t^h^-iS^^^=c, 
yiy(DO CV] {^^^/J^-f^RFr'— ^Drfn t-^i^^ 
:/:i^:y£/cO0 CV] JC>^/^;-r^RFT-'— ^Drfp ^^^ttl 

-r^o ^(75*^. ^^-^^{±1^8 1 Afifi^i^miEi^ 

8 3JCj;oTRF^'— >5'DRF^^r2fe>ftb. ^cD^$;S:#f;i 
mkmf-^'Dx>Kvi^ DDET2<^x-^^'ft§:Si-RFT-' 
— ^Drfn irRFr'-^DRFP ^l^a-r^o ^\^X^4 
^>':^^^taia5 8 1 AfiRFx-^DRFN ^MOiLfc^^ 

(;i^:y^[Hiss8 1 cKML^xmi'^^-i ^ >^m^^s 4 1 

= roj ^ai;^U RFt-*— cJ'Drfp ^^^aibfcttt:: 

40 ^:y^iEi3S8 iD{;i>Etbri(i^^>?^-r 5:>':^^fs-^s4 2 = 

rOj ^[±i;^i-^o :^fc^>r ^ V^^^aa58 1 AdRF 
^Drfn . Drfp cOl/^-:5tt:a^-:&S:1^ai Lfc i #{- 
tetil^fcU^S 2(7:>o-/-?x:7^/U'^9 7{^*fLTt!j{^^ 

-r 5:>'^{t-^S4 3= roj ^i^^^^o 

[0 0 8 01 7^'-^iSS^8 lBtj31S[ElK8 4 

SLU^^:V^[pI5g9 3. 9 4JCiorRFT-'— ^Drf^jI 
ML. ^co|Sm^#fcRFT■'-^DRFc S:^:y^[B]K8 1 

c. 8 1 Dicititi^^bo ^<7^m^. v'—^mm^s i b 

tc<i:ora5SL7hRF7^-^DRFc Ji. ^^^V^^^tiJ 
50 ^8 1 A:dSRFT-'-^DRFN ^1*i±IL/ci^(c:(l^^^R 



(1 4 

25 

Fx— i5^DRFN >?>r 5:>'i/1^ma58 1 A;d5RF 

[0 0 8 1] ^:y^iHisS8 1 Cf±t(if^^^^v>/m^s 

4 1:ds roj (^7io/ct^(ci!j{>pLTRF7=--^DRFc 

^^KijZ,AyX-9y^-r^o ^(D^^ iftf^^-r ^v^fs 

X— ^Drfc f^RFx— ^Drftm {C7jproTV>67ti^). "7 
y=^\B\^8 1 CflRFx— ^Drfn §:Si'9iiAy-e^^>^ 
ir^zt\z.fj:^, ^tz.'^y Claims lO 
i/fg^S4 2;6S roj {C7iofci:#(cibf^LrRFx- 

^Drfc ^n^^^A^x-^y^-r^o z<Dm^^ tb^^^-r 

5i-RFx— ^Drfc f^RFx— ^Drfp \^fj:-z>X\^^^ 
(0 0 8 2) ^:y5^[HlS§8 1 C. 8 iD;5>tbt±i:/j^n^ 

rfx-^Drfn ^ rfx-^Drfp i^tn^emtmrn 

>r/u^ 9 7fllft^t^-r ^^-^^s-^S 4 3:^5 roj ^;i;^f:o 

rfp ^Vm-^o ^LTD— y-?>^y^^/u^9 7fl^L 
/c^x— ^^Drpn -Drfp c7:>??-^tf^:y hT^&^MS B 

iiAyTv^itxtf roj m^:dmtix^'^ti\^ rij 

MSBH^>^/<— M 0 9i^A;?^^tb. rrr^^ 

[0 0 8 3] :z<Dx^\zi.xi<mmmkiti^^s ox 
(DO [V] j^>rt/t.-r^RFx-^DRFP t^mti^u ^ 

(DRFx-^^^Drfn <^:RFx-^Drfp i: co|g5>x" 
Drfn -Drfp <DlE^{cX<:^XSm=^'Y^->^\-^ ^^i^ C 40 

Fm^s^t-m~m^^<Din^xfj:\^^m^\zhmm'^-y 

[0 0 8 4] iJJl_bcOffi^{^ctiXf^. RFx-^DRFt7?t=f5 
;5^^^;^x-Y7^'3i:yv?coo [v] ic>ct/^:-r^RFx-^ 
Drfn bi^i^'T-<y^^y^J<DO (V] {;i>ct;5:;i-^ R Fx 
-^Drfp ir^MWL. •?:c?:)RFx— ^Drfn ^RFx 
— i5^DRFP hCOma^—^D^ -Drfp (DIEAt-J:o 50 
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^^aiElSS8 0S:fflV^Ta^£5^-t^v^^^:y>>CCK' 

[0 0 8 5] (6) i&(Dmmi 

?i*5±aiC7>^3jQS^(l(^ioV>T{l. RFf5^SRF:d5#& 
ir^^m±^\^m^XWm:^^ X >'^y</u:x S 4 O 

JcPfi^T. ^l*S£«?(|t7:)J:9tcRFfs^SRF<D:Jfe^{^& 
^ ^^fc I? -^-v^vastcij-L.TM^'Y ^: S 4 

tiiM^^2Tm^'{z.-r^^t:d^X^. SM^ir-tvUi^ n 
loose] •^fc±i^CDmS&mi^:^^''X\X PR (1, 

1) T-RF^f-^SRF^S&?l?^bbyc«^i;lov^T^E-</c 

TRFft-^SRF&^?f^^l:LTt^V\ mU -^(D:^ 
lc\t2TiB^'r-^fmtiiMM\z.tj:^tmRhfj:^\ b 

^^(DWk^ m2o (A) 7m.i:m\m 

^m'&m&t-^pf^<t^-:>x\.^o. ^^-^x:L(D^^f^m 
^\z.\±^ 02 0 (B) \z.7frrx,o\z.^ 3{m:m\^B:^T& 

[0 0 8 7] ^fcJ:ai£D3y£^i|{c4ou>Tii. m^mmk 

tiilHl^3 7. 5 0. 7 0. SOhm^m^^^h\.X<D 

Ty'f^^:y^^l^^ 3 6:Rt;^affilHl3&3 5^^ttfc» 

«^ailElSS3 7. 5 0. 7 0. 8 0:5^*a^riE^Si:LT 
(DTV'f^^:yti^l^^ 3 6^a^aM[Hl5S3 5Sr^ti'^ 

[00 8 8] 47t±aitD|ISS0II{-*5V>r{l. xV v^^yu 
;^-xV;*'X":/ur3— ^ (DAT) t^igfll L7t»a^(c 

(D^iffi^^^^^a L^xmtmif^ ^y^ <Ditm^mE^ 

[0 0 8 9] 
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-^itai^sf- j;oT»fc^ 1 mm 2 t^jJi^j^sijiT-'- 

[00 90] *fc#ffl:m-^K)'f>/i^ib*-m»cD«-^g|5 
#® J;oT#fc^ 1 ^O^^ 2 co^liiJ^^T--^ 

[[g 3 ] ^1 iiife^jfc: i ^m^mm^\im^<DWi\'f<Dm. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a digital signal 
reproducing device capable of surely reproducing recorded 
infornnation on a recording medium while stably following a 
phase without inducing phase oscillation or bit slip in the device 
itself. 

SOLUTION: Concerning a resampling DPLL for generating and 
outputting resampling data by resampling a digital regenerative 
signal at a desired bit rate, this resampling DPLL is composed of 
an interpolator 141, a phase detector 142 for generating and 
outputting the resampling data and generating and outputting '0' 
point information showing a zero cross point and a phase error 
signal from an input data value, an error selecting circuit 143 for 
receiving the phase error signal and the '0' point information as 
an input signal, selecting only an effective component out of the 
phase error signal and generating and outputting a new phase 
error signal by invalidating the phase error signal generated just 
after an inversion interval except for a set range, a loop filter 
144 and a timing generator 145. 
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[0020] to [0022] 

[0020] The phase detector 142 generates and outputs resampling data 
having a phase of 180° from an input data value, that is, resampling data 
having a phase of 0° . The resampling data having a phase of 180° is 
obtained by, for example, calculating Dt-i + Dt)/2 with regard to 1-bit 
preceding data Dt.i and present data Df Further, the phase detector 142 
detects the zero-cross point from the input data value, that is, sampling 
data having a phase of 0° and outputs the zero-cross point as a phase 
error calculated, using the data value at the zero-cross point. The phase 
error can be obtained in a manner that, for example, the zero-cross point is 
detected from the 1-bit preceding data Dt.i and the present data Dt and the 
polarity of the data Dt-i is multiplied by (Dt-i + Dt)/2. 

[0021] In comparison with the conventional manner in which only a phase 
error is output from a phase detector, zero-point information indicating the 
zero-cross point is output from the phase detector 142 in the present 
embodiment. The zero-point information indicates timing at which the 
sampling point having a phase of 180° , which corresponds to the 
zero-cross point to be locked by the resampling DPLL14, exists. 
[0022] A phase error signal and the zero-point information output from the 
phase detector 142 are supplied into an error selection circuit 143. The 
error selection circuit 143 counts a bit sampling interval at the timing of 
the zero-point information. When the count value Tcount is not within 
the set range (the maximum value is Tcmax and the minimum value is 
Tcmin), the error selection circuit 143 generates a new phase error signal 
obtained by invalidating a phase error signal output immediately thereafter 
or phase error signals output immediately thereafter and therebefore, and 
supplies the new phase error signal into a loop filter 144. More 
specifically, the error selection circuit 143 generates a new phase error 
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signal obtained by invalidating a phase error signal generated immediately 
after the inversion interval or phase error signals generated immediately 
before and after the inversion interval outside the set range and supplies 
the new phase error signal into the loop filter 144. 
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